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IN THE CLAIMS 
Please amend claims 1, 2, 36, 37, 71, 72, 106, 108 and 110 as follows: 

1 . (CURRENTLY AMENDED) A gain voltage controller for use with a sampled 
grating distributed Bragg reflector (SGDBR) la$cr, comprising: 

a controller for providing separate cunenLinputs to the SGDBR laser including a front 
mirror current controlling a front sampled grating mirror and a back mirror current controlling a 
back sampled graring nrtirror to control the SGDBR la ser; and 

a voltage monitor, coupled to a gain section of the SGDBR la ser for monitoring a gain 
voltage of the gain section and providing input of die gain voltage to the controller, 

wherein die controller comprises a digital signal processor pSP) using a numetical minima 
search to control the front mirror current and the back mirror current to minimize the pifl_voltage . 
monitored from die fiain section of the SGDBR lase r and the SGDBR kser comprises the front 
sampled graring mirror and the bac k sampled grating mirror bounding a cavity, the caviry inchiding 
the gain section . 

2. (CURRENTLY AMENDED) The gain voltage controUer of daim 1, wherein the 
controller keeps die front sampled graring m;r^^>^ controlled by die front mirror current and the 
back sampled grating mirror controlled by the back minor current aligned widi a cavity mode of the 

SGDBR kser. 

3. (CANCELLED) 

4. (PREVIOUSLY AMENDED) The gain voltage controller of claim 1, wherein the 
DSP dithers the front and back tniaor currents. 

5. (CANCELLED) 

6. (PREVIOUSLY AMENDED) The gain volrage controller of daim 1, wherein die 
numerical minima search comprises using at least three data points of at least one of die front and 
back mitror currents versus the gain voltage to esdmate a slope of a gain volrage curve with respect 
to die at least one of the front and back mirror currents. 
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7. (ORIGINAL) The gain voltage con traUer of claim 6, whcrdn numerical 
search further comprises a process of stepping toward the gain voltage mininrn^ and determiiiing a 
next data point, identifying a best cwo points of the at least three data points, and using the next data 
point and the best two points to re-estimate the slope of the gain voltage curve. 

8. (ORIGINAL) The gain voltage controller of claim 7, wherein the numerical minima 
search further comprises continuously repeating the process such that the next data point and Ac 
best two points of a prior process become the at least three data points of a subsequent process. 

9. (PREVIOUSLY AMENDED) The gain voltage controHer of claim 1, wherein the 
DSP uses a least mean squares (LMS) estimator to control the &ont mirror current and the back 
mirror current and determine at least one gain voltage minimum. 

10. (ORIGINAL) Tlie gain voltage controller of claim 9, wherein the LMS estimator . 
uses an array of data points to estimate a gain voltage surface. 

1 1 . (ORIGINAL) The gain voltage controller of claim 9, wherein the LMS estimator 
models the gain voltage using a causal Volterra series expansion over the front and back mirror 
currents for a fked phase section current and fixed gain section current of the laser. 

12. (ORIGINAL) The gain voltage controller of claim 9, wherein die LMS estimator 
wes a memoryless 5-tap adaptive quadratic filter model 

13. (ORIGINAL) The gain voltage controlkr of claim 9, wherein the LMS estimator is 
achieved using an adaptive 51ter update algorithm. 

14. (ORIGINAL) The gain voltage controller of daim 13, wherein the adaptive filter 
update algorithm is a gradient descent adaptation algorithm. 

15. (ORIGINAL) The gain voltage controller of claim 13. wherein the gradient descent 
adaptation algorithm is a block LMS algorithm. 

1 6. (ORIGINAL) The gain voltage controller of daim 1 3, wherein die gradient descent 
adaptation algorithm is an LMS algorithm. 
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17. (ORIGINAL) The gain voltage controller of rUhm 13, wheiein the adaptive filtex 
update algoridam is a recursive least squares adaptation algorithm. 

1 8. (ORIGINAL) The gain voltage controller of claim 9, wherein Ac LMS esrimator is 
achieved iising an adaptive linear filter. 

1 9. (ORIGINAL) The gain voltage controller of claim 9, wherein the LMS estimator is 
driven by white noise. 

20. (ORIGINAL) The gain voltage controller of claim 9, wherein an initial tap-vector 
and inputs to the laser are stored in a laser calibration cable. 

21. (ORIGINAL) The gain voltage controller of claim 9, wherein a step size of the LMS 
estimator is reduced as the LMS estimator determines the at least one gain voltage minimum. 

22 - 34 (CANCELLED) 

35. (ORIGINAL) The gain voltage controHcr of claim 1, wherein the gain voltage 
controller is operated simoltancously with power and wavelength control of the kser. 

36. (CURRENTLY AMENDED) A method of controlling a sampled grating 
distnibuted Bragg reflector (SGDBR) laser, comprising the steps o£ 

providing separate current inputs co the S_GDBR laser including a &ont mirror current 
controlling a front sampled grating mirror and a back mirror current controlling a back sampled . 
graring m\rtr,r to control the SGDBR ksgr^ and 

monitoring a gain voltage of a[the] gain section ofdae SGDBR k-serW providing input of 
the gain voltage to the controller; 

controlling the front mirror current and the back tniiror current with a digital signal 
processor pSP) using a numerical minima search to minimize the ^in.voltage monitored from the 
gain section of the SGDBR la ser; 

yyherein the SGDBR laser compriKos the front s ampled grating mirror and the back sampled 
nmn(r mirror bounding a cavity, the cavitrr fpcludrng rhe gain section . 
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37. (CURRENTLY jVMENDED) The method of claim 36, wherein the feont sampled 
grating mirror is controEed by the fcont mirror current and the back sampled grating- mirr or is 
controlled by the back mirror cucreni: aligned with a cavity mode of the SGDBR l aser. 

38. (CANCELLKD) 

39. (PREVIOUSLY AMENDED) Themcthodof claim 36, wherein the DSP dithers 
the front and back mirror currents, 

40. (CANCELLED) 

41 . (PREVIOUSLY AMENDED) The method of claim 36, wherein the numerical 
minima search comprises using at least three data points of at least one of ihe front and back mirror 
currents versus the gain voltage to estimate a slope of a gain voltage curve with respect to the at least 
one of the front and back mirror currents. 

42. (ORIGINAL) The method of claim 41, wherein numerical minima search further 
comprises a process of stepping toward the gain voltage irtintm<^ and determining a ne?ct data point, 
identifying a best two points of the at least three data points, and using the ne^tt data point and the 
best two points to re-estimate the slope of the gain voltage curve. 

43. (ORIGINAL) The method of claim 42, wherein che numerical minirna search 
furdier comprises condnuousfy repeating the process such that the next data point and die besr two 
points of a prior process become the at least three data points of a subsecjxient process. 

44. (PREVIOUSLY AMENDED) The method of daim 36, whcrdn die DSP uses a 
least mean squares (LMS) estimator to control the front tnirror current and die back mirror current 
and determine at least one gain voltage mmitrtnm 

45. (ORIGINAL) The method of claim 44, wherein the LMS estimator uses an array of 
data points to estimate a gain voltage sxjrface. 

46. (ORIGINAL) The method of claim 44, wherein the LMS esrimator models the gain 
voltage using a causal Volterra series expansion over the front and back mirror currents for a fixed 
phase secrion current and fixed gain section current of the laser. 
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47. (ORIGINAL) The method of claim 44, wherein the LMS estimator loses a 
memoryless 5 -cap adaptive quadratic filter model 

48. (ORIGINAL) The medaod of claim 44, wherein the LMS estimator is achieved 
using an adaptive filter update algoridim. 

49. (ORIGINAL) The mediod of ckim 48, wherein die adaptive filter update algorithm 
is a gradient descent adaptation algoridun. 

50. (ORIGINAL) The method of claim 48, wherein the gradient descent adaptation 
algorithm is a block LMS algorithm. 

5L (ORIGINAL) The method of ckim 48, -wherein the gradient descent adaptation 
algorithm is an LMS algorithm. 

5Z (ORIGINAL) The method of claim 48, wherein the adaptive filter update algorithm 
is a recursive least squares adaptation algorithm. 

53. (ORIGINAL) The mediod of claim 44, wherein die LMS estimator is achieved 
using an adaptive linear filter. 

54. (ORIGINAL) The method of cidm 44, wherein die Ii4S estimator is driven by 
white noise. 

55. (ORIGINAL) The method of claim 44, wherein an initial tap-vector and inputs to 
the laser arc stored in a laser calibration table. 

56. (ORIGINAL) The method of claim 44. whereia a step sisse of the LMS estimator is 
reduced as the LMS estimator determines the at least one gain voltage mmiTm iyTi 

57 - 69 (CANCELLED) 

70. (ORIGINAL) The method of claim 36, wherein the gain voltage controUer is 
operated simultaneously with power and wavelengdi control of the laser. 
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71 - (CURRENTLY AMENDED) An artide of manufecnire embodying logic that 
causes a progr amma ble device to perform to implement a method of controlling a sampled grating 
distdbutcd Bragg reflector (SGDBR) laser, comprising the steps o£ 

providing separate curx^inputs to the SGDBR laser including a front mirror current 
controlling a front sampled graritig mirmr and a back mirror current controlling a back sampled 
garing_mirror to control the SGDBR laser: and 

monitoting a gain voltage of a[the] gain section of the SGDBR laser and providing input of 
the gain .voltage to the controller; 

controlling the firont mirror cunent and the back minor cutrcnt with a digital signal 
processor (DSP) using a numerical minima search to minimize the voltage monitored jfcom the gain 
secdon of the lasers 

wherein the SGDBR la ser comprises the front ^atnpl^H glaring mirror and die back sampled 
grating mirror boundmg ^ r^tr ity, the cavity including the gain secdon . 

72. (CURRENTLY AMENDED) The article of claim 71, wherein die front sampled 
graring mirror is controlled by the front mirror current and the back sampled glaring m irtot is 
controlled by die badt mirror current aligned with a cavity mode of die SGDBR la ser. 

73. (CANCELLED) 

74. (PREVIOUSLY AMENDED) The arricle of claim 71. wherein the DSP dithers the 
front and back mirror currents. 

75. (CANCELLED) 

76. (PREVIOUSLY AMENDED) The arricle of claim 71, wherein the numerical 
^'^^^ search comprises using at least three data points of at lease one of die front and back micror 
currents versus die gain voltage to esrimate a slope of a gain voltage curve with respect to the at least 
one of the front and back mirror currents. 

77. (ORIGINAL) The article of claim 76, wherein numerical m ^ n^mn search further 
comprises a process of stepping toward the gain voltage minima and determining a next data point, 
idenrifying a best two points of the at least three data points, and using the next data point and die 
best two points co re-estimate the slope of the gain voltage curve. 
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78. (ORIGINAL) The article of claim 77» wherein the numerical roinima search further 
comprises contdnuOTosly repeattog the process such that the next data point and the best two points 
of a prior process become the at least three data points of a subsequent process. 

79. (PREVIOUSLY AMENDED) The article of claim 71 , wherein the DSP uses a least 
mean squares (LMS) estimator to control the ficont mirror current and the back mirror current and 
det ermin e at least one gain voltage minimum. 

80. (ORIGINAL) The article of claim 79, wherein the LMS estimator uses an array of 
data points co esdmate a gain voltage surface, 

81. (ORIGINAL) The arride of claim 79, wherein the LMS estimator models the gain 
voltage using a causal Volterta series expansion over the front and back mirror currents for a fixed 
phase section current and fixed gain section current of the laser. 

82. (ORIGINAL) The article of daim 79, wherein the LMS estimator uses a 
memoryless S-tap adaptive quadratic filter modd. 

83. (ORIGINAL) The attide of claim 79, wherein the LMS estimator is achieved using 
an adaptive filter update algoridim. 

84. (ORIGINAL) The article of claim 83, wherein the adaptive filter update algorithm is 
a gradient descent adaptation algorithm, 

85. (ORIGINAL) The article of claim 83, wherein the gradient descent adaptation 
algorithm is a blodc LMS algorithm. 

86. (ORIGINAL) The article of claim 83, wherein the gradient . descent adaptation 
algorithm is an LMS algorithm, 

87. (ORIGINAL) The article of claim 83, wherein the adaptive filter update algoridmi is 
a recursive least squares adaptation algorithm, 

88. (ORIGINAL) The artide of claim 83, wherein the LMS estimator is achieved using 
an adaptive linear filter. 



G&C122,6-U$-U1 

PAGE 1 1/19 * RCVD AT 1 1/26I2M3 6:02:40 PM [Eastern 



11-26-2003 03:nPM FROkVGates & Cooper LLP 



+13106418798 



T-608 P. 012/019 F-650 



89. (ORIGINAL) The article of claim 83» wherein the LMS csamatot is driven by white 

noise. 

90. (ORIGINAL) The attide of claim 83, whereia an initial tap-vectot and inpucs to the 
laser are stored in a laser catbiadon table. 

91. (ORIGINAL) The article of claim 83, wherein a step size of the LMS estimator is 
reduced as the LMS cstiinator determines the at least one gain voltage minimtmL 

92 - 1 04 (CANCELLED) 

105. (ORIGINAL) The article of claim 71, wherein die gain voltage controller is 
operated simultaneously with power and wavelength control of the laser. 

106. (CURRENTLY AMENDED) The gain voltage controller of claim 1, wherein the 
SGDBR laser further comprises a semiconductor optical amplifier fSQA^ disposed at a front-side of 
rh^ SGDBR laser for amplifying an output nf r Ke_SGDBR laser . 

107. (PREVIOUSLY ADDED) The gain voltage controfler of claim 106, wherein optical 
power of the SGDBR laser is adjusted by a current to the SOA. 

lOa (CURRENTLY AMENDED) The mediod of claim 36, wherein die SGDBR laser 
further comprises a semiconductor opdcal amplifier ^SQA^ disposed at a front-side of the SGDBR 
laser fbr ampliRiing a n output nf the SGDBR laser . 

1 09. (PREVIOUSLY ADDED) The mediod of claim 1 08, wherein optical power of the 
SGDBR laser is adjusted by a current to the SOA, 

110. , (CURRENTLY AMENDED) The article of claim 71, wherdn die SGDBR laser 
fiirthet comprises a semiconductor optical amplifier fSOA) disposed at a front^side of the SGDBR 
laser for amplifying an output of rJie SGDBR laser . 

111. (PREVIOUSLY ADDED) Thearricleof claim 110, wherein optical power of the 
SGDBR laser is adjusted by a current to the SOA. 
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